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Typical Lay-out Shell DeNOx System 
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Typical 
requirements 

lli2.lL <70 mg/Nm3 

H_t:!1..filiQ.. < 5 mg/Nm 3 

slip 

Flue gas flow through Shell DeNOx 
(Lateral Flow Reactor technology) 

Perforated metal plates Catalyst 
pellets in 
envelope /� 

NOx + NH3 

Gas channel 
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Shell DeNOx module - lay out details 

Flue gas 

Module 

Module: 

- stainless steel

- low pressure drop design
- no flue gas bypassing
- long hardware life

- easy module handling

- no maintenance

- one layer only

Turbulent flow 
Flue gas 

50mm 

G 

0 Turbulent flow increases the 
conlact between NOx and 

catalyst: high conversion! 
Catalyst 1.6 mm 
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High activity Shell catalyst for 
NOx removal 

Explanation for high catalyst activity: 

• small catalyst particle

limited diffusion

fast reaction rate

• high internal & external surface area

• high pore volume

• special manufacturing technology
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1.42 m 

Standard type module 
� -- ,-

--

4 



10/28/2010 

-

�8§
EEEB
rn; 
Em 

Ako. 10. 12. 15.lt.lt.20. 
21.24,2S,27,2t-.30 . ..c. 

Otag,>�� 
• �l"O� 

,t_u_......., 

.� .....

�f'l(J'*"" I\�.,;;-:-·.;:;;;, • �--
f-��-+-�-+-==--i--�-1. :cu...__ 

...... ,,., .... , .. --
�.,-� 

f- -�-+�=-+-----i----1. �..,.. 

-�---+��--=------1----1: =---�
.,_ 

Low temperature Shell Denox solution 
(165•230°C) 

Shell DeNOx System 

Furnace 
I 

Dust and Acid gas removal 

NOx removal 

10/28/2010 

5 



(Ql]���/,���·.�:'.!!� Sita ReEnergie MWI plant - 68,000 ti year waste 

Flue gas from 
i'"e,ato�/ESP ! 

AIG 
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Shell Denox 

unit 

\ 

Shell DeNOx System 

Sita Re-Energie, Netherlands 
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• flue gas flow 70,000 Nm3Ih

4 modules - 6 m3 catalyst

• temperature 230°C

pressure drop 3 mbar

Outlet: 

NOx 

NH3 

< 50 mg/Nm3 

< 2 ppmv 
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IMPIANTI 

Municipal waste incinerator Bergamo, Italy 
with the Shell Denox System 

• Start of operation June 2003

• Waste 90.000 ton per year

• Flow 72.400 Nm3/hr

• Temperature 165oC

• SO2 < 10 mg/Nm3
*

• Pressure drop < 3.Smbar

• NOx inlet 300-500 mg/Nm3
*

• Outlet:

../ NOx < 70 mg/Nml*

../ NHJ < 5 mg/Nm3
*

• 11vol.% 02 dry base

Formation of Ammonium(bi)Sulphate 

.�.rnmc�11� I NH. 

- S02
S03 

Flue 
gas 
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NH4HSO4 / (NH4hSO4 
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(example only) 

250 .-----

240· NH; inlet ���-.'ni!f.li� 
--··· 

0 
230

· 1 ---=--..:::::::=::'.;::-:·--��·
;:..

-:::
::::::···::-:::·-�·

N
�J
;;

l .
• 
3

�.J�
n
�.
le�

t
.�
10

�
0
�·m

:
/
:,

N

:

m

:;

3 

� 220 � _ ...
.. 

- .---····-· •. --·-·· - NH3 inle t 75 m g/Nm 3 (= NOx 270. 70 mg/ Nm3) 
1 210 ....

.. 
-:.---·-····-· 

� _.,,,- ,,.,,,· 8, 200 f ,- , 
E ;/ � 190 �/ 

180 I 

170 
Below the dew point and 

160 I 
Salt formation area 

150 L ... , .. ________ _ 

0 

0 

10/28/2010 

0.05 

20 

0.1 

40 

0.15 

60 

Auume ratio SO31SO2 = 0.26¾ wt. 

0.2 

80 

0.25 

100 

SO 3 (mg/Nm 3] 

SO2 [m g/Nm3] 

1� 

Thermal decomposition of A.S. salts from the catalyst 
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Flue gas from 
incinerators/ESP 
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Sita ReEnergie MWI plant - 68,000 ti year waste 

Shell Oenox 
unit 
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Country Applieation Start-up Gas Flow Nm3/hr Temperature 
Overview of Shell 
Systems operating at 
low temperatures 
( 140 • 2Jil'C) 

USA 
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Country ApJ)location Start-up Gas flow NmJ/hr Temperature 
Continued 
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